Autoimmune thyroid disease (AITD) is a multifactorial disease with a genetic susceptibility and environmental factors. The thyroid stimulating hormone receptor gene (TSHR) which is expressed on the surface of the thyroid epithelial cell is thought to be the main auto-antigen and a significant candidate for genetic susceptibility to AITD. This case-control study aimed at evaluating the association between single nucleotide polymorphisms (SNP) of TSHR and AITD in a Chinese Han population.
cytotoxic T-lymphocyte-associated antigen-4 (CTLA-4) [7] [8] [9] , thyroid stimulating hormone receptor (TSHR) [10] [11] [12] [13] [14] , thyroglobulin (TG) [15, 16] , protein tyrosine phosphatase (PTPN) gene [17, 18] , CD40 gene [19, 20] and FCRL3 gene [21] . Among these genes, TSHR is deemed to be an important auto-antigen for thyroid and definitely plays a significant role in the pathogenesis of AITD [22] .
TSHR is expressed on the thyroid follicular cell surface membrane, regulates thyroid growth, hormone synthesis and secretion physiologically by binding to TSH, However, in AITD patients, the body produces auto-antibodies including TSAb (thyroid-stimulating antibody) and TSBAb (TSH-stimulation blocking antibody) against TSHR, affecting the thyroid cell growth and differentiation and ultimately leading to thyroid dysfunction [23] .
Original studies on TSHR gene single nucleotide polymorphisms mainly concentrated on three polymorphic sites: two in exon1 (D36H and P52T) [24] [25] [26] and one in exon10 (D727E) [27, 28] . However, most of them hardly confirmed the correlations. We previously used polymerase chain reaction-single strand conformation polymorphism (PCR-SSCP) in patients with GD and HT to detect mutation in TSHR exon1, none mutation was still observed [29] . Ho et al. were the first to find the association of an intron1 SNP and C/G+63IVS1 with GD in a cohort of Singapore patients of multi-ethnic origins. Since then researchers have shifted F o r P e e r R e v i e w focus to intronic SNPs study [10] . A two-stage case-control association study was conducted in two independent Caucasian data sets, suggesting that TSHR was the first replicated GD-specific locus but not autoimmune hypothyroidism. Moreover, they discovered that rs2268458 in intron 1 was the most associated GD SNP (P=2×10 -6 , OR=1.3) [11] . In recent years, the association studies on AITD and TSHR intronic SNPs in Caucasian and Japanese cohorts all showed strong relevance, which provided us forceful motivation to research the relationship between TSHR intronic polymorphism and AITD in our ethnic groups. The case-control study in Japanese cohorts found that several SNPs spaced 3-50kb apart spanning the TSHR gene in intron7 and 8 were associated with GD, especially rs2268475(P=0.0004), rs1990595 , OR=1.53) and rs12101255(P=1.95×10 -7 , OR=1.55) [13] . They also selected several SNPs from intron7, but no association was observed. In 2010, an investigation in three European Caucasian cohorts validated rs179247 and rs12101255 displaying powerful association with GD cases; moreover, its logistic regression results suggested that rs12101255 was the major susceptibility locus [14] .
In this study, we attempted to find the association of rs179247, rs12101255, 
Genotyping
Peripheral venous blood of 2ml from the subjects was collected in an EDTA tube.
The genomic DNA was extracted by salting-out method, using RelaxGene Blood DNA System (TIANGEN BIOTECH, BEIJING, China), according to the manufactures' protocol. Genotyping of rs179247, rs12101255, rs2268475, rs1990595
and rs3783938 was performed using Matrix Assisted Laser Desorption
Ionization-Time of Flight Mass Spectrometer (MALDI-TOF-MS) Platform from
Sequenom (San Diego, CA, USA).
Clinical phenotype analysis
Correlation analyses between genotypes and clinical manifestations of GD or HT were separately investigated involving 1) the age of onset (≤30 years vs. ≥31 years 
Statistical analysis
The clinical data are expressed as M±SD. Fisher's exact test. Differences between groups were determined by the odds ratio (OR) and 95% confidence interval (95% CI), which were calculated according to non-conditional logistic regression model. All statistical analyses were performed using the software SPSS version 13.0. A P value less than 0.05 was considered significant.
Results

Allele and genotyping results
All of these 5 SNPs in both case and control groups were in HWE (P>0.05). 
Haplotype analysis
According to D' value, we detected two LD blocks: rs179247-rs12101255 (within intron1) and rs2268475-rs1990595 (within intron7). Six haplotypes with frequencies greater than 0.05 were identified in our study. The frequency of the AT haplotype in GD patient group was significantly higher than that in control group (P=0.01) with an odds ratio of (1.368), while the GC haplotype was strongly protective (OR=0.751, P=0.032). The haplotypes of block2 were found not to be associated with GD or HT (Table 4) .
Genotype and clinical phenotype correlations
Within GD patients, when we compared ophthalmopathy patients with non-ophthalmopathy ones, no association was found. When we compared GD ophthalmopathy patients with healthy controls, significant differences were observed.
The most obvious disparity was that allele A from rs179247 was increased in patients with ophthalmopathy (P=0.028, OR=1.571, 95%CI=1.047-2.357). Besides, allele T from rs12101255 was significantly higher in both ophthalmophy and non-ophthalmopathy groups in comparison with controls, which was parallel with the In our research we found none of the three SNPs in intron7 and 8 was associated with GD pathogenesis. Our findings were different from those on the Japanese populations
[12], which may attribute to ethnic diversity and other different elements.
So far, the pathogenesis of AITD has not been fully elucidated. More recently it has been suggested that the TSHR protein can undergo a post-translation intra-molecular cleavage event resulting in shedding of the TSHR A-subunit, which is a substantial auto-antigen [32] . The truncated mRNA transcripts ST4 and ST5 encode the majority of soluble A-subunit directly, thus increasing the chances of autoantibody production against the TSHR. It has been reported that rs179247 and rs12101255
increase the level of ST4 and ST5 expressions compared to flTSHR, and may support the hypothesis for disease pathogenesis [13] .
In summary, we can conclude that the SNPs in TSHR intron1 and 8 are significantly associated with pathogenesis of AITD. In order to capture the AITD mechanism conferred by TSHR, further genetic studies combined with expression data and functional researches will be needed to validate, and thus succeed in finding novel therapeutic targets. 
